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Abstract 
In this research, solubility Process of binary liquid solution(1-Propanol and butyl 
acetate) were studied at temperature(40,50.60) . Densities ρ by pycnometer method and 
viscosity ƞ by OSTWALD tube that calibrated with distilled water was measured.Then  
excess molar volume    was calculated of pure component and its mixtures that was 
prepared over the entire mole fraction range. It has been observed that excess molar 
volumes values was negative at all temperatures. After that, the deviation in viscosity ∆ ƞ  
and Excess Gibbs free energy ∆GE was determined and it has been observed that it is take  a 
negative values at all temperatures. Excess molar volume, deviation in viscosity, excess 
Gibbs free energy were correlated with Redlich-Kister equation Type polynomial and the 
showed an accepted standard deviation between the experimental and calculated values it 
has been shown the effect of Hydrogen bonds formation and the spherical shape for the 
molecules and its size on the excess thermodynamic properties.  
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ةرارحلا ةجرد 
0C 
ةفاثكلا 
(Kg\ m3) 
ةجوزللا 
mPa.S 
40 785.0 1.3386 
50 776.0 1.0180 
60 768.5 0.9045 
40 858.6 0.5776 
50 848.8 0.5102 
60 837.8 0.4255 
40 992.2 0.6530 
50 988.0 0.5470 
60 983.0 0.4670 
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X1 
ρ 
(Kg\ m3) 
106   
(m3\mol) 
106   
(exp) 
(m3\mol) 
   
(cal) 
(m3\mol) 
400C 
1 785.0 76.5478 0.0000 0.0000 
0.9456 793.0 79.6187 -0.1219 -0.1211 
0.8854 800.6 83.0763 -0.1984 -0.1983 
0.8185 808.0 86.9616 -0.2461 -0.2372 
0.7435 815.0 91.3720 -0.2392 -0.2458 
0.6590 822.0 96.3580 -0.2171 -0.2335 
0.5630 829.4 101.9873 -0.2263 -0.2087 
0.4530 836.5 108.4937 -0.1805 -0.1748 
0.3258 843.6 116.0402 -0.1107 -0.1249 
0.1768 851.0 124.8486 -0.0551 -0.0487 
0 858.6 135.2900 0.0000 0.0000 
500C 
1 776.0 77.4356 0.0000 0.0000 
0.9456 784.3 80.5019 -0.1632 -0.1340 
0.8854 791.6 84.0209 -0.2188 -0.2709 
0.8185 800.3 87.7983 -0.4195 -0.3952 
0.7435 807.8 92.1864 -0.4855 -0.4888 
0.6590 815.5 97.1260 -0.5667 -0.5339 
0.5630 822.0 102.9054 -0.4905 -0.5173 
0.4530 828.7 109.5148 -0.4159 -0.4389 
0.3258 835.7 117.1371 -0.3561 -0.3201 
0.1768 842.1 126.1681 -0.1784 -0.1936 
0 848.8 136.8520 0.0000 0.0000 
600C 
1 768.5 78.1913 0.0000 0.0000 
0.9456 774.8 81.4889 0.0115 -0.0565 
0.8854 783.8 84.8570 -0.2576 -0.2499 
0.8185 793.2 88.5842 -0.5783 -0.5249 
0.7435 801.7 92.8879 -0.8067 -0.8103 
0.6590 810.0 97.7855 -1.0179 -1.0256 
0.5630 816.8 103.5606 -1.0460 -1.0968 
0.4530 823.4 110.2198 -1.0360 -0.9865 
0.3258 828.0 118.2264 -0.7244 -0.7336 
0.1768 833.2 127.5158 -0.4434 -0.4473 
0 837.8 138.6488 0.0000 0.0000 
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X1 
t 
 (Sec) 
ƞ 
mPa.S 
106∆ƞ (exp) 
mPa.S 
∆ƞ 
(cal) 
mPa.S 
∆GE (Exp) 
(KJ.mol-1) 
 
∆GE (Cal) 
(KJ.mol-1) 
400C 
1 46.9 1.3387 0.0000 0.0000 0.0000 0.0000 
0.9456 41.8 1.2053 -0.0936 -0.0971 -0.1393 -0.1639 
0.8854 37.1 1.0800 -0.1747 -0.1763 -0.2793 -0.2900 
0.8185 32.9 0.9666 -0.2391 -0.2308 -0.4101 -0.3777 
0.7435 30.3 0.8979 -0.2528 -0.2570 -0.4296 -0.4276 
0.6590 27.9 0.8339 -0.2549 -0.2570 -0.4346 -0.4410 
0.5630 25.9 0.7811 -0.2373 -0.2381 -0.4013 -0.4199 
0.4530 23.8 0.7239 -0.2139 -0.2089 -0.3742 -0.3653 
0.3258 22.2 0.6810 -0.1635 -0.1673 -0.2842 -0.2755 
0.1768 20.9 0.6467 -0.0886 -0.0874 -0.1413 -0.1477 
0 19.4 0.6057 0.0000 0.0000 0.0000 0.0000 
500C 
1 41.20 1.0115 0.0000 0.0000 0.0000 0.0000 
0.9456 38.7 0.9603 -0.0240 -0.0369 -0.0185 -0.0736 
0.8854 34.4 0.8615 -0.0926 -0.0801 -0.1765 -0.1491 
0.8185 31.7 0.8026 -0.1179 -0.1170 -0.2280 -0.2142 
0.7435 29.4 0.7514 -0.1316 -0.1377 -0.2511 -0.2556 
0.6590 27.2 0.7018 -0.1388 -0.1381 -0.2682 -0.2609 
0.5630 25.8 0.6709 -0.1215 -0.1218 -0.2040 -0.2237 
0.4530 24.2 0.6345 -0.1029 -0.0993 -0.1530 -0.1510 
0.3258 22.7 0.6002 -0.0734 -0.0765 -0.0822 -0.0717 
0.1768 21 0.5595 -0.0394 -0.0383 -0.0254 -0.0304 
0 19 0.5102 0.0000 0.0000 0.0000 0.0000 
600C 
1 38.70 0.9046 0.0000 0.0000 0.0000 0.0000 
0.9456 36.00 0.8483 -0.0307 -0.0269 -0.0396 -0.0387 
0.8854 33.50 0.7986 -0.0523 -0.0571 -0.0685 -0.0890 
0.8185 30.40 0.7334 -0.0861 -0.0846 -0.1561 -0.1438 
0.7435 27.80 0.6779 -0.1065 -0.1044 -0.2101 -0.1938 
0.6590 25.70 0.6331 -0.1116 -0.1137 -0.2199 -0.2285 
0.5630 23.60 0.5863 -0.1134 -0.1124 -0.2320 -0.2380 
0.4530 21.80 0.5459 -0.1022 -0.1028 -0.2088 -0.2164 
0.3258 20.00 0.5037 -0.0848 -0.0844 -0.1823 -0.1664 
0.1768 18.60 0.4714 -0.0473 -0.0474 -0.0914 -0.0991 
0 17.10 0.4357 0.0000 0.0000 0.0000 0.0000 
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Parameter T (0C)                σ 
 
 
∆   
40 -4.700 3.625 -2.134 -6.625 ----- 0.048 
50 -4.364 -4.190 -3.686 -1.055 ----- 0.0532 
60 -5.546 -5.471 -0.646 3.373 ----- 0.0882 
 
∆ƞ 
40 -1.353 -0.929 -0.110 0.371 0.074 0.0077 
50 -0.891 -0.564 -0.202 0.469 0.771 0.0017 
60 -0.744 -0.354 -0.180 0.156 0.645 0.0049 
∆GE 40 -3380.8 -1467.8 1166.5 1446.9 ----- 0.0315 
50 -2786.1 -1258.8 1600.7 1890.4 ----- 0.0213 
60 -2651.1 -559.9 1543.3 548.5 ----- 0.0231 
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